Twenty years ago, many laboratorians smoked, ate, and drank while performing analyses on blood, urine, and other body fluid specimens at the bench. Mouth pipetting was the standard, even with dangerous acids. Through the years, however, after many laboratories experienced serious accidents as a result of some of these practices, safety standards were established for hazardous chemicals and biohazards.
These safety precautions seemed to suffice until the advent of the human immunodeficiency virus (HIV). Even though hepatitis B was known to kill 200 health care workers yearly, 1 HIV was perceived to be much more deadly, probably because, unlike hepatitis B infection, there is no hope of recovery from HIV infection. Today, hepatitis C, which can lead to chronic liver disease and liver cancer, has begun to appear in many health care workers as well. To respond to these threats, the Occupational Safety and Health Administration (OSHA) issued its final rule for occupational exposure to bloodborne pathogens in 1991. The regulation mandated institution of safe work practices and engineering controls.
Despite the regulations, however, some laboratorians still do not fully appreciate the possibilities and dangers of on-the-job infection. Some have been working in the clinical laboratory for many years. They feel that the diseases existed long before universal precautions were implemented and that they never contracted a serious bloodborne pathogen or were injured by a dangerous chemical. These people are potentially dangerous to everyone with whom they come in contact. They conceivably could contract an infection and unknowingly pass it on to friends, family, or others.
Meaningful safety education therefore is critical in convincing employees of the need to take appropriate precautions. This is the third article in a three-part continuing education series on laboratory safety. On completion of the series, the reader will be able to recognize the causes of exposure to infectious agents in the laboratory and develop a biological safety plan, understand the health risks associated w i t h formaldehyde, and identify breaches of safety in the clinical laboratory.
ABSTRACT
Regulations on Bloodborne Pathogens: Yesterday and Today In the late 1980s and early 1990s, the health care industry was under pressure to deal with bloodborne diseases, especially HIV. Although the initial panic has passed, laboratorians must understand that the risks are as great as ever and that they must be constantly vigilant to improve work practices in the laboratory. At the same time, the health care industry, having completed initial education about bloodborne pathogens and annual follow-up, must survey whether the regulations as they stand are preventing unnecessary occupational exposure.
Since the institution of the OSHA regulations, the Lovelace Health System (LHS) Department of Laboratories has become a strong proponent of safe work practices and safety education for all laboratory employees. New employees are trained on appropriate safety precautions as they begin working in the laboratory, and all employees attend an annual safety review session to reevaluate the current practices and obtain education on new regulations.
The Threat of HIV: Is So Much Caution Warranted?
In 1987, the Centers for Disease Control and Prevention announced that three clinical laboratory workers had contracted HIV through occupational exposure. That announcement made waves in the health care industry. Suddenly, strict rules were written and instituted. 1 Was it necessary to jump into these strict work practice controls that cost the health care industry millions of dollars? The final analysis is still out, but in the interim it is wise to have a healthy respect for the dangers in the laboratory and to take the necessary precautions.
The 7th International AIDS Conference, held in 1991 in Florence, Italy, presented some interesting data. The information presented at the conference revealed that health care workers' compliance with universal precautions was poor despite a high level of understanding of the risk and a high perceived risk of exposure. Robyn Gershon, MD, of Johns Hopkins University in Baltimore studied the reasons for a low rate of compliance with universal precautions. The answers cited included force of habit, lack of time and equipment, and supplies that were uncomfortable to use. 2 ' 3 The following cases of infection among health care workers underscore the importance of safety education.
Not Following Training
Recently, a laboratory technician died after contracting HIV on the job. Her husband sued the hospital employer. The court ruled in favor of the hospital. The former employee, it stated, was given the training and appropriate protective equipment yet chose not to use those tools. The employee's violation of her institution's infection control policy ultimately led to her death less than 3 years after she was exposed to the virus. 4 
Not Knowing the Patient Was Infected
In 1984, Hacib Aoun, MD, contracted HIV from a child he was treating for leukemia. He never imagined that this child was carrying the virus, which probably was contracted through the many blood transfusions that the child had received. Aoun reminds health care workers to take necessary precautions with every patient; never assume that just this one time it is safe to perform a procedure without the appropriate safety protection. That one time may be deadly to the health care worker.
The Safety Educator's Role in the Clinical Laboratory
The challenge for the safety educator in the clinical laboratory is deciding where to focus his or her efforts. In our institution, the safety educator is the safety officer. The safety officer or educator is responsible for knowing the regulations thoroughly, initiating safety education policies and procedures, and monitoring compliance. In attempting to interpret the regulations, the safety educator must strive to meet the intent of the law without going to extremes to meet the letter of the law. The most successful approach is to present the regulations in a common sense manner using real-life scenarios.
Adapting to some of these regulations has not been easy. Although laboratorians have been able to accept and adapt to many of the gradual changes in the safety rules through the years, OSHA's regulations regarding bloodborne pathogens required a quick, dramatic change in the way laboratorians performed their work. Many had difficulty adapting to the new methods. Those who had worked in the field for many years found that wearing goggles and a mask or a face shield was confining. Laboratorians had to learn a whole new technique in order to be as proficient in drawing blood with gloves as they were without. Many felt frustrated, tense, and intimidated by the required new work practices.
Therein lies the challenge for the safety educator. It has been said that the only person who likes change is a wet baby. Change can be intimidating. At one time or another, everyone has felt clumsy and incompetent when adapting to a new procedure. Changes that are mandated are much more difficult to make than those one intentionally chooses to make and over which one has some control. 6 For these reasons, employees must "buy into" the safety education program. Not only do employees need to know what the regulations are, but they also must believe that the safety training is relevant to the tasks they perform.
7 If the training sessions are meaningful, employees will Downloaded from https://academic.oup.com/labmed/article-abstract/27/12/823/2503568 by guest on 28 May 2018 accept and adapt to those regulations because they believe them to be the right thing to do, not simply because the changes are mandated. A safety education program can be judged successful only if it prevents occupational exposures and injuries through precautions taken by the employees.
Safety on Autopilot
In an emergency situation, most of us go on "autopilot." For the health care worker, it is important that safety precautions become second nature. In situations in which there is no time to think, a health care worker can protect himself or herself by adhering to work practices designed to minimize or eliminate exposure. Such practices include the use of personal protective equipment that provides a barrier between the worker and the patient. 8 The work practice program should be detailed enough to cover most anticipated situations. No worker should engage in tasks that place him or her at risk until he or she has been trained properly.
Review of the literature reveals that, despite the implementation of the OSHA regulations and continuing safety education, occupational exposures to bloodborne pathogens will persist. So the question remains, how can we reduce the number of exposures and the circumstances under which they occur?
This can be accomplished in several ways. First, the health care industry as a whole (patient care workers and health care manufacturers) must work together to develop new, safer products and procedures. This will take time and a commitment of resources. Research for engineering controls and safe work practices must continue faithfully, despite the reduction of staff in the health care industry.
Second, the health care workers themselves must learn to take responsibility for their own protection as well as that of their patients by actively participating in safety education and applying that knowledge to every task performed. They must think carefully about each procedure that is being performed and develop the safest method of performing the procedure.
Management can provide the third way of reducing occupational exposures by acknowledging the workers' fear of contracting a bloodborne illness, especially HIV, and by supporting and encouraging the health care workers to develop new, safer methods of performing tasks. Management also should provide high-quality protective equipment.
Advances in Exposure Prevention
reported that the national benchmark for the injury rate was 12.5 injuries per 100,000 blood-draw procedures per year. 9 As a method of gauging the success or failure of the safety education program in the clinical laboratory at Lovelace Health System, the numbers of exposures were tracked on a monthly basis from January 1993 through December 1994. The Lovelace safety education program encourages employees to seek equipment and suggest methods of performing tasks more safely. For example, the use of self-sheathing butterflies in the laboratory reduced the number of exposures resulting from venipunctures performed with a butterfly from 5 in 1992 to 0 in 1993. In 1993, the LHS laboratory documented 8 occupational exposures for 80,482 procedures. This calculates to a rate of 9.9 injuries per 100,000 blood draws performed. In 1994, the laboratory again documented 8 occupational exposures but for 94,023 procedures. This equates to a rate of 8.5 injuries per 100,000 blood draws performed (Figure) . Clearly the LHS laboratory is below the national benchmark standard. Additionally, it is clear that the injury rate was reduced between 1993 and 1994.
A Fresh Approach to Safety Education
How can the safety program be designed to effectively reduce the number of incidents when occupational exposures do occur?
Some laboratories have used out-of-date safety videos to play the game, "What's wrong with this picture?" 10 In this way, employees use their own knowledge to reinforce the current safety practices in the laboratory (see "What's Wrong Laboratorians are eating in the cafeteria without removing their lab coats.
Phlebotomist cuts off finger of glove to be able to feel better for patient's vein. This method destroys the protective quality of the glove.
Specimen is transported to the laboratory with needle still attached to the syringe. This poses a definite hazard to the receiver of the specimen (during transportation the needle cap came off). Syringes being transported should be sealed with something other than a contaminated capped needle.
Histotechnician is pouring formalin without using proper ventilation and wearing protective equipment (gloves, lab coat, and face shield). In addition, another small container has been spilled and not attended to.
Pathologist is performing a gross analysis without wearing a lab coat, gloves, or facial protection. Notice the coffee cup on the table, the pen in the pathologist's mouth, and the assistant with her drink.
Technologist is opening specimens with an open lab coat, no gloves, and without using the protective shield. 8 With This Picture?"). After laboratorians are able to change that knowledge into commonsense practices, the risk for occupational exposure should be reduced. It also is important for the educator to remember that people think and learn in different ways. We tend to stick to our own ways and find it difficult to understand why others persist in their own methods. When we become comfortable with our own style of thinking, we can recognize the different approaches of others and become more adaptable, versatile problem solvers in day-to-day situations and in relationships. 11 Adapting to changes in practice may be the most difficult part of the process. Intellectually, laboratorians know the dangers and their consequences, but changing habits takes time, effort, and constant reinforcement.
Many people become nervous when using new methods to performing routine tasks, often feeling incompetent. Encouragement is needed during this growing, changing period or the individual may become discouraged and simply give up, feeling the new process to be worthless.
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Summary
Before people make changes in how they work, they need to know why they are making the change. The safety education program must not only impart this knowledge but also cultivate positive attitudes in employees. Employees willing to consider new ideas and concepts will feel responsible for their decisions. The result will be fewer breaches of safety practice.©
